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(54) TUflPOMEXAHMMECKAfl AOPHHPYIO- 
UlAfl TO/IOBKA fl/lfl PACUJHPEHUfl TOO- 
PUPOBAHHOrO n/lACTblPfl B OBCAflHOfl 
KO/IOHHE 

(57) TMApoMexaHMMecKafl AOpHMpywmaa ro/io- 
exa A^n pacujMpeHMR ro4>pnpooaHHoro nna- 
dupfl b o6caAHow KonoitHe. flopHnpyioLua» 
roAOBica coAep^KMT KOHyc-nyaHcoH c npoAOAb- 
HbiMM npo4)M/ibHWMvi k3h3bk3mm, Kopnyc c ca- 
Moyn/iOTHAioiueMCP Tpy6M3Tofl Ana<J>parMow. 
CTyneHMaTWMM b noncpesnoM ccmchmm oxhb- 

MW M pa3MeiUeKHblMM B MUX BblABMKHblMH CeK" 

TopaMM, CTyneHMaTWMM b nonepeMHOM 
ceseHMM. 4 ma. 



Mao6peTeHMe othocmtc* k ycTpoMCTeaM 
Aab pcMOMTa o6caAHux koaohh Me4>THHwx. ra- 

30BWX H ApyrMX CKB3XMH C (jeAbK) BOCCT3MO0- 

AeHMfl repMeTMMMocTw m ynpoNneHMfl cTenxu 
jcoaohhu nyreM ycTanoBKM crayibHoro n/iacTu- 
P« m co3AaHn» Hanp«*eHHOfl CMcreMW o&caA* 
Ma» rpy6a - n/iacrupb. 

Uc/ib M3o6p€TeHM« - yae/ivmeHMe a^ex- 

TMBHOCTM paGOTbl fOAOBKM 33 CMCT y Be/lMMCHMfl 

paAHd/ibHoro yen /imp Ha cerropa u yaeAMMe- 
Mwe cpoKa cny*6u. 

Ha 4>wr. 1 npcACTaB/ieHa AopHMpywmaw 
ro/iOBxa. npoAonbHuA pa3pea, e TpaHcnopT- 
hom nonoxceHMM; Ha $wr. 2 - AopHMpyioiuan 
roAOBxa, o6iumm bma. b pa6oseM nonoxeHMM; 
Ha <J>mi\ 3 - to xce. nonepenHbin pa3pe3 npii 
pactUMpeHMM cexTopOB b Tpy6e c MMHMMaAb- 
no* ToniuMHOM cTeHKM; Ha 4>wr. 4 — to xe. 
nonepeMHUM paapea npn npnxaTMM n/iacTbipn 
a Tpy6 c MaxcHMaAbHoA to/iiumhom ctchkm. 

rMApoMexaHHHecKast AopHwpytomaa toao- 

BK3 COCTOMT M3 KOpnyca 1 C OKH3MI1. BbinOA- 



neHMoro b bmac ynopHux $Aa«ueB 2 m mm/uih- 
Apa~icA6TKii 3. 3dKperiA€HHoA MexAy <J>Aanqa- 
mm. OKHa Kopnyca BwnoAHeHbi CTyneHMaTWMM 
b nonepeMHOM ceneHMM. Ha nycTOTeAon 
CTBOAbHoA MacTM xopnyca raMKOft 4 3aT*Hyru: 
xonyc-nyaHCOH 5. ynopuwe 4>AaHuw 2 m hm- 

AMHAP-KACTXa 3. UMAMHAP-KAeTKa 3 <|>WKCMpy- 
eTCP T3KMM 06pa30M, HTO n AOCKOCTM 

CMMMeTpMM oxoh xopnyca m ycTanoBAeHHbix a 
HMxcTynenMaTux d nonepesHOM nanpaaAeHMn 

CCKTOpOB 6 COBMetUeHbl C nAOCKOCTRMH CMM- 
MeTpMM npOAOAbHblX npO(|)MAbHWX KBHaBOK 

KOHyca-nyaHCOHa 5, Ha CTBOAbHOM Macm Kop- 
nyca noA umamhapom-kactkcm 3 m cexTopaMM 
G paaMeiuena caMoynAOTHjuomancp Tpy6Ma- 
T3» AMa4>parMa 7, B3aMMOAeMCTBy»oiM3A c 
6oAbujMMM CTyneMSMM cexTopoB 6. 

YcTpoMCTeo pa6oTaeT c/ieAytou^MM o6pa- 

30M((J)Mr. 2). 

flpM cnycxe b o6caAnyK) KOAOHHy 8 hmx- 
mmm xoHeu ro4>pMposaMHoro nnacTbipn 9 pac- 
noAO^eH Ha KOHyce-nyaHcone 5. npimeM 
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BorHyTwenyMM nnacTbipa eaeAeHu MynnpaKyr- 
b npOAonbHwe npo^M/ibHbie xaH3BXM KOHy- 
nyaMCOHa. nnadwpb hsact Ha ujTaHTM 10 

« ero oepxMMtf xoneu 4>MxcMpyeTC« topuom 

CMflOBblX UM/IMHAPOB AOPHB M/IM fMAPOMexa* 

MMsecKoro axopn. 

npw C03A3HMM pa6onero asthma ao- 
pHMpyiomaa ro/ioeica bxoaut b n/iacTbipb. pac- 
mnpflji ero ao nnoTHoro xoHTaxTa c o6caAHOM 
TpyGon. rioA A<afl^eHneM c3Moyn/ioTH*K>mMe- 
c« kohijw uMnwHApM^ecKOft AwatJiparMbi 7 
n/ioTHo npw*wMaK>Tca x CTeHxaM r/iyxoro yr- 
ny6/ieHMP A, co3Aaea« repMCTMH HocTb b pa6o-- 
sen xaMepe npaxTMMecxM 6e3 psA^a/ibHoro 
pacuiMpeHMSt. 

UeHTpa/ibHdA MaCTb Aua<t>parMU 7, pac- 
timpano*. B03AC^CTByeT Ha BWAOMJKMwe cex- 
Topw 6. npM*MMaa hx x MeAOJKMMaM ri/iacTupn 
(<t>nr.2). 

Opn 3tom ocTanbHan nacTb pacuiMpmo- 
meac* Awa<t>parMw ynnpaeTC* b MenoABWK- 
Hyio b HyTpeH hkjk) • noaepxHocTb 
Uw/tMHApa-x/ieTxit. 

PaSoMwe 4>yHKUMM nepeHeceMU Ha Gonec 
nposHyto n AO/iroaeHHyio UMflMHApwMecxyio 
MacTb AMa<J>parMw. 

- Uw/iwHApHHecKan AMa<|>parMa, pacwMpa- 
acb, ynnpaeTCfl MacTbio CBoen oHeujHeft no- 
apxHocTM b mi/wHAp-K/ieTky. B pe3y/ibTaie 
na Awa<t>parMe B03HMxaxrr npHMoyro/ibHwe 
BwcTynw mhm ensAMHU (b 33bmcmmoctm ot'ctc- 
neHM BbiABioxeHviii cexTOpoa). cooTBCTCTByw- 
mne^onopHOfi noaepxHOCTH ochobshmh 
xa)KAoro cexTopa. Bc/immmmb obtABMueHMfl 
cexTopa xone6neTca a 33bmcwmoctm otto/iimm- 
hw cTeHKM o&caAHOft Tpy6w f nanuMtiw mam ot- 
cyTCTBMA nnacTbipfl. 

Ha 4>Mr. 3 m 4 noxasaHu npeAenbHwe cny 
nati BbiABtiweHMR cexTopoa noA Harpy3tcoti: 
npu pacwwpeHM n b jpy6e c MMHMMa/i b how. Ton- 
iumhom CTeHKM (4>nr. 3) m 8 Tpy6e C MaKCMM3/lb- 
HOW TO/IIUMHOM CTeHKM c ruiscTwpeM (<t>Mr. 4). 
YcTynu, xoTopwe npM 3Tom 06/ieraeT Ana<t>- 
pama no nepMwetpy onopnoA noaepxHOCTM 
ocHOBaHMH cexTopa. He npeBUUJdiOT 3-3.5 mm. 
flpw crnaxeHHux xpoMxax m MMHMManbHbix 
sasopax a okhc MexAy cexTopOM m xopnycOM 
. MCxnioMaeTcn npunnHa 6ucTporo paapyiueHMn 



pe3MHbi Awa<t>parMw: saTexaHwe m noc/ieAy»o- 
mee 3au<eM/ieHMe. fla)*e o c/iynae nopuea am- 
a4>parMbi na ycTyne (noc/ie A*MTe/»b.HOM 
axcnnyaTauMM) & ro/ioexe yAaeTCfl uerxo aoc- 
5 cTaHOBMTb h eo6xo amm o e AaB/ieHwe m aaaep- 
tuMTb ycTanoBxy n/iacTupa Ge3 aoapHfl m 
oc/io)KHeHMM. flpw nopuae Awa<t>parMbi yTenxa 

>KMAKOCTM 0O3M0JKH3 TO/lbKO Mepe3 3330PU B 

oxHe MOKAy cexTopoM m xopnycoM. npM xoao- 
10 bom nocaAxe cexTopa e oxne cyMM$pH3« nno- 
maAb aaaopos He npesytuaeT 20-40 mm . 

YMMTUBaP 60/lblilOM X03Xj>4>MUMeHT COHpOTHfl- 

sienna yaxoro me/iesMAHoro aa3opa m nepe- 
xpbiTMfl ochobhom ero mbctm pe3M hom 
15 Awa^parMu, h e.o 6xo am Moe AaaneHMe moxot 
. 6uTb nerxo BOCCTanoB/teHo HesHaMMTe/ibHbiM 

hOBUUJeHMeM npOM3BOAMTe/lbHOCTM HaCQCHO* 

roarperaTa. 

CyMMapHoe paA^aAbnoe ycMiine, pasBM- 

20 BaeMoe ronoBKOM, nepeAaeicfl He Ha 12, a na 
6 BUABMXHbix cexTopOB. C/ieA0B3Te/ibH0. npn 
3tom *e pa6oMeM Aae/ieHMM ycMnne paAwa/ib- 
Horo BOSAeftCTBM* cexTopa na hcaoxmm ro<>- 
pu B03pacTaeT d ab3 pa3a k mto rapanTMpyeT 

25 no/iHoe npMxaTue nnacrupn. 

OopMyn3M3o6peTeHM« 

rMAPOMexaHMMecxaw AopHMpywman ro/io- 
30 Bxd A"*' pacujMpeHMP ro<t>pnpoBaHHoro nna- 

CTbipSI. B 06caAHOM KO/tOHHe, BX/1K)4aK5lUaB 

xoHyc-nyancoH c npoAonbHUMM npo4)M/ibHW- 
mm KdHaexaMM, xopnyc c pa3MetueHHWMM B 
neM caMoyn/ioTHROtueMcn Tpy6M3TOM A^a^ 
35 parMOM m buabmjkhumm cexTopaMM. CTyneHna- 

T W MM B CeMeHMM, yCT3H0B/ieHHblMM c 
B03MO)XHOCTblO B33MMOAeflCTBMH 6o/1bUieM 

CTyneHbio c Awa<J>parMOM, oTAMMaioiuancfl 

" TeM, MTO, C Ue/1btO yaeJIMMeHMfl 3<|>4>eXTMBH0CTM 

40 pa60Tbi roAOBKM 3a cneT yaenwHeHMP paAwaflb- 
Horo ycM/iMn Ha cexTopa m yoenMneMMW cpoxa 
cnyxOu, BWABMJKHbie cexTopa Bunonnenu 
- CTyneHMaTbiMM o nonepeMHOM ceMeHMM, a xop- 
nyc MMeeT cTyneHHaTwe b nonepeMHOM ceMe- 

45 HMM 0XH3 nOA BWABM)KHbie CCXT0P3. flpMMCM 

nnocxocTM cMMMeTpMM oxoh xopnycs m npo- 
AonbHbtx npo4>M/ibHbix xaHaBOK xonyca-nysH- 

COH3 COBMeUjeHbl. 
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93-212374/26 HOI BORE = M.01.06 

BOREHOUOONSOUDATIONMUOS *SU 1 745573- A 1 
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Hydromochonlcol hMd for expansion of corrugated patch In cosing 
spring • has stepped sectors motchtng similar housing end profiled 
grooves of conical punch 
C92494211 

Addnt. Ooia: PfcTROV SF, UDYASHOVOA, KISEIMAN M L 



Enhanced efficiency of the head tor expanding the corrugated patch 
Is due to the Increased thrust on the sectors, and Its longer service 
life. The extendable sectors are of stepped design matched by the 
steps of the housing. The symmetry planes of the ports in the housing 
and of the longitudinal profiled grooves of the cone-punch are 



The hydromechanics! head is lowered In the casing string (8) 
so that the lower end of the corrugated patch (9) U on the cone-punch 
(6) and the concave part of the patch engages the longitudinal 
profiled grooves of the punch. The patch is held on the rod (10) and 
Its upper end Is then fixed by the actuating cylinders of the mandrel. 
*^e pressure forces the cylindrical disphragm (T) to bear on the 
U of the blind recess ensuring hermetlclty of the working space. 
USE/ADVANTAGE - Repair of casing strings of oil. gas and 
other boreholes by Installing a steel patch. Enhanced effectiveness 
of the head is due to Increased radial stress on the sectors. 
Bui .28/7.7.92. (4pp Dwg.No.1/4) 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells with the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2), 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm 2 . Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 1 

Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 



Compiler I. Levkoeva 
Editor S. Patrusheva Tech. Editor M. Morgental Proofreader T. Paliy 

Order 2370 Run Subscription edition 

All-Union Scientific Research Institute of Patent Information and Technical and Economic 
Research of the USSR State Committee on Inventions and Discoveries of the State 
Committee on Science and Technology [VNHPI] 
4/5 Raushskaya nab., Zh-35, Moscow 1 13035 



Patent" Printing Production Plant, 101 ul. Gagarina, Uzhgorod 




TRANSPERFECTI TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
FRANKFURT 
HOUSTON 
LONDON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN DIEGO 
SAN FRANCISCO 
SEATTLE 
WASHINGTON. DC 



I, Kim Stewart, hereby certify that the following is, to the best of my 
knowledge and belief, true and accurate translations performed by 
professional translators of the following patents from Russian to English: 

RU2016345 C1 
RU2039214 C1 
RU2056201 C1 
RU2064357 C1 
RU2068940 C1 
RU2068943 C1 
RU2079633 C1 
RU2083798 C1 
RU2091655C1 
RU2095I79C1 
RU2105128C1 
RU21 08445 C1 
RU21444128 C1 
SU1041671 A 
SU1051222 A 
SU1086118A 
SU1 158400 A 
SU1212575A 
SU 1 250637 A1 
SU1295799 A1 
SU141 1434 A1 
SU1430498 A1 
SU1432190 A1 
SU 1601330 A1 
SU 001627663 A 
SU 1659621 A1 
SU 1663179 A2 
SU 1663180 A1 . 
SU 1677225 A1 
SU 1677248 A1 
SU 1686123 A1 
SU 001710694 A 
SU 001745873 A1 
SU 001810482 A1 
SU 001818459 A1 
350833 
SU 607950 
SU 612004 
620582 
641070 
853089 
832049 
WO 95/03476 



3600 ONE HOUSTON CIEN1ER. 1221 MOONNEY. HOUSTON, TX 77010 TEL 713 650 : 0440 FAX 713 650-0439 WWW.TRANSPERFECT.COM 



Page 2 

TransPerfect Translations 

Affidavit Of Accuracy 

Russian to English Patent Translations 




no/I sflbum 

Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 

OFFICIAL SEAL ! 
MARIA A. SERNA 
NOTARY PUBLIC 
.In and for the Stale of Texas 
My commission expire* 03-22-2003 



Stamp, Notary Public 
Harris County 
Houston, TX 




